Quinones Derived from Polychlorinated Biphenyls Induce ROS-Dependent Autophagy by Evoking an Autophagic Flux and Inhibition of mTOR/p70S6k.
Autophagy is a "self-eating" destructive process that eliminates damaged organelles to maintain cellular homeostasis. Polychlorinated biphenyls (PCBs) are one of the most infamous industrial pollutants, which are ubiquitous in nature. In the present study, we found that an active, quinone-type PCB metabolite (PCB29-pQ) treatment causes an autophagic response through mTOR/p70S6k inhibition in HepG2 and MDA-MB-231 cells. Furthermore, our data suggested that PCB29-pQ enhances autophagosome formation through autophagic vacuole (AV) biogenesis, which evokes autophagic flux and induces AV-lysosome colocalization. The inhibition of autophagy enhanced PCB29-pQ-caused cytotoxicity, suggesting that autophagy serves as pro-survival machinery that plays a protective role in the early stage of PCB29-pQ-induced insult. However, higher concentration of PCB29-pQ exposure (>5 μM) caused autophagic cell death, which implied a shift from "pro-survival" to "pro-death" upon autophagic signaling. N-Acetylcysteine suppressed PCB29-pQ-induced autophagy and cytotoxicity, suggesting that ROS plays an important role in the regulation of PCB29-pQ-induced autophagy. Because autophagy shows significant implications in various human diseases and conditions, our current study provides a new mechanism for PCB-associated toxicity.